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(54) MMnyJlbCHblM MCTOHHMK 3J1EKTPOHOB 

(57) 

H3o6peTeHne othocmtca k o6nacTM 

CHJlbHOTOHHOB SJIGKTpOHMKM M MO>KeT 6blTb 

ncnonb30BaHO b ycKopnTenbHOM TexHMKe, 
sneKTpoHHbix npn6opoB, ycTaHOBKax arm 
noBepxHOCTHotf o6pa6oTKM AeTaneCi. LJenb 
M3o6peTeHMfi pacujupeHne cpyHKi^noHanbHbix 
B03MO>KHOCTePi - AOCTMraeTCfl nyTeM nonyMeHna 
npocpMJinpoBaHHbix nyMKOB SJieKTpOHOB. 
CymHOCTb M3o6peTeHnyi coctomt b tom, mto 
tokoot6op nyMKa aneKTpoHOB ocymecTBrmeTCfl c 
rpaHMi^bi nna3MeHHOM noBepxHOCTH 

CKonb3flLAero paspnaa, ABM>Kymeroc?i no 
AnaneKTpnKy b CTopoHy aHOAa. ripn stom 
HanpaBneHne ABMweHMfl KaTOAHOM nna3Mbi 
coBnaAaeT c HanpaBJieHMeM cmioBbix jimhmm 
aneKTpuHecKoro norm, kotophm BbiTarnBaeTca 
nyMOK aneKTpoHOB. MMnynbCHbiw hctohhmk 

SJieKTpOHOB COCTOMT H3 CJieAyiOLAMX OCHOBHblX 

sneMeHTOB: BaKyyMHOM Kaiviepbi 1 , npoxoAHoro 
BbicoKOBonbTHoro M3onfiTopa 2, KaTOAHoro 
TOKOOTBOAa 3, TOKOOTBOAa 4, KaTOAa 5, 
AnsneKTpuMecKOM nnacTMHbi 6, aHOAa 7, 
reHepaTopa 8 MMnynbCHoro HanpaxeHMfl, 



cpaKena 9 nna3Mbi, sneKTpoHHoro nyMKa 10. 4 
mi. 
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(54) PULSED ELECTRON-EMITTING SOURCE 

(57) Abstract: 

FIELD: heavy-current electronics. 

SUBSTANCE: current pick-off of electron beam 
is accomplished from the bound of the plasma 
surface of creeping discharge moving on the 
dielectric towards the anode. The direction 
of motion of cathode plasma coincides with 
the direction of field lines of the electric 
field by which the electron beam is 
withdrawn. The pulsed electron -emitting 
source consists of the following major 
components: vacuum chamber 1, high-voltage 
bushing insulator 2, cathode current tap 3, 
current tap 4, cathode 5, dielectric plate 
6, anode 7, high-voltage impulse generator, 
plasma jet 9, electron beam 10. EFFECT: 
enhanced efficiency attained by generation 
of shaped electron beams. 10 dwg 
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H3o6peTeHne othocmtca k o6nacTM 

CMJlbHOTOHHOM STieKTpOHMKM M MO>KeT H3MTM 

npuMeHeHne b ycKopnTeribHOM TexHMKe, 
aneKTpoHHbix npn6opax, ycTaHOBKax AJ~m 
noBepxHOCTHOi^ o6pa6oTKM fleTaneM m flp. 

U,enbK) M3o6peTeHM« HBrmeTCfl pacujupeHne 

CjDyHKL\MOHaJ1bHblX BO3MOKHOCT0M MCTOHHMKa 3a 

cneT nonyneHMH npocpMJiMpoBaHHbix nyHKOB 

SJieKTpOHOB. 

CyLflHOCTb M3o6peTeHna COCTOMT B TOM, HTO 

tokoot6op nyHKa aneKTpoHOB ocyLflecTBrmeTCfl c 
rpaHMi^bi nna3MeHHOM noBepxHOCTM 

CKonb3«uj 1 ero paspnaa, ABM^iflerocfl no 
flusneKTpnKy b CTopoHy aHOfla, T.e. 
HanpaBneHne ABMweHMfl KaTOflHOM nna3Mbi 
coBnaflaeT c HanpaBneHneM cunoBbix jimhmm 
sriBKTpi/iMOCKoro norm, KOTopbiM BbiTflrMBaeTca 

nyMOK SnSKTpOHOB. 

BBefleHne o6paTHoro TOKonpoBOfla b 
KaTOflHbiM y3en npuBOflUT k cpopMMpoBaHMK) 
TOHKoro cnofl KaTOflHOM nna3Mbi CKonb3flLflero 
pa3pnaa, noBTopflKDLnero nonepeHHbiM npocpMJib 

nOBepXHOCTM AMSJieKTpMMeCKOM BCTaBKM. Us 

TOHKoro cnofl KaTOflHOM nna3Mbi cpopMMpyeTca 
tohkmm nynoK 3-neKTpoHOB. Pa3MeifleHMe aHOfla 
Ha fluaneKTpMHecKOM BCTaBKe c 
npoTMBonono>KHOM KaTOfly CTopoHbi no3BormeT 
ocyLflecTBMTb ycnoBMfl 3a>KnraHMJi KaTOflHOM 
nna3Mbi n TOKOOTBOfla nyHKa 3-neKTpoHOB. 
BbinoriHeHne npocjDnnnpoBaHHbiMM 
noBepxHOCTePi fluaneKTpuHecKOM BCTaBKM, 
KaTOfla m aHOfla nosBormeT cpopMMpoBaTb 
aneKrpoHHbie nyHKM 3Toro npocpunsq. 

Ha cpnr.1 cxeMaTunecKH M3o6pa>KeH 
MMnynbCHbiM mctohhmk oneicrpoHOB; Ha dpv\r.2 v\ 3 
BapnaHTbi BbinonHeHMfi MCTOHHMKa aneKTpoHOB c 
pa3HOM cpopMOM flusneKTpuHecKOM nnacTUHbi m 
cpopMnpyeMoro sneKTpoHHoro nyHKa; Ha cpnr.4 
npuBefleHbi 3aBncnMOCTM pacnpefleneHM^ 
nnoTHOCTM TOKa, noflTBep>KflaioLflMe 

pa6oTocnoco6HOCTb ycTpoMCTBa Arm 

CpOpMUpOBaHMJI MMnyjlbCHblX STieKTpOHHblX 

nyHKOB. HMnynbCHbiM mctohhmk sjisktpohob 
coctomt M3 BaKyyMHOM KaMepbi 1 , npoxoflHoro 

BblCOKOBOJIbTHOrO M30flflTOpa 2, KaTOflHOrO 

TOKOBBOfla 3, TOKonpoBOfla 4, KaTOfla 5, 
flMsneKTpMHecKOM nnacTMHbi 6, aHOfla 7, 
reHepaTopa MMnynbCHoro Hanpa>KeHMfl 8, 
cpaKena nna3Mbi 9, sneKTpoHHoro nyHKa 10. 

B BaKyyMHOM KaMepe 1 nepe3 npoxoflHOM 

BblCOKOBOJlbTHblM M30JlflTOp 2 pa3MeLflaeTCfl 
KaTOflHbIM y3eil, KOTOpbIM COCTOMT M3 KaTOflHOrO 

TOKOBBOfla 3, o6paTHoro TOKonpoBOfla 4, KaTOfla 
5 h fluaneKTpuHecKOM nnacTMHbi 6. 

C npoTMBonono>KHOM KaTOfly 5 CTopoHbi Ha 
flMsneKTpMHecKyfo nnacTMHy 6 ycTaHaBJiMBaeTCfl 
aHOfl 7. AHOfl 7 ABrmeTCfl "npo3paHHbiM" Arm 
sneKTpoHOB Ha tom nacTM, KOTopaa npMneraeT k 
flManeKTpMHecKOM nnacTMHe 6. flaBneHMe 
ocTaTOHHoro ra3a b BaKyyMHOM KaMepe 
cocTaBrmeT «*10~ 5 Top. 

YcTpoMCTBO pa6oTaeT cneflyfOLflMM o6pa30M. 

ripM noflane Ha flMOfl MMnynbca Hanp^eHMa 
ot reHepaTopa 8 Ha KaTOfle 3a cneT BspbiBHbix 
scpcpeKTOB cpopMMpyeTCfl KaTOflHafl nna3Ma. 
CcpopMMpoBaHHayi KaTOflHaa nna3Ma 
pacnpocTpaHfleTCfl b CTopoHy aHOfla 7 no 
noBepxHOCTM flManeKTpMHecKOM nnacTMHbi 6. 
noKa KaTOflHaa nna3Ma He flocTMmeT aHOfla 7, 
M3 Hee aneKTpMHecKMM noneM ocyiflecTBrmeTCfl 
tokoot6op nyHKa aneicrpoHOB. riocKonbKy aHOfl 7 
HBrmeTCfl "npo3paHHbiM" Arm aneKTpoHOB (mm 
MO>KeT 6biTb MeTannMHecKaa ceTKa mjim cponbra 

M3 TMTaHa MJIM 6epMnJ1M5q), TO SJieKTpOHbl 

npoxc-AJTT nepe3 Hero m mx mo>kho ncnorib30BaTb, 



HanpMMep, b SKcnepMMeHTax no cpM3MKe 
TBepAoro Tena, MOAMCpMKauMM noBepxHOCTM 

KOHCTpyKL\MOHHblX MaTepMaJlOB. HCXOA?! M3 

Tpe6oBaHMM Ha npocpMnb aneKTpoHHoro nyHKa 
no nonepeHHOMy ceneHMio, noBepxHOCTb 
AManeKTpMHecKOM nnacTMHbi 6 BbinonH?ieTca 
Toro >Ke npocpMrm (tom >Ke reoMeTpMM), Ha 
kotopom pacnonaratoTCfi aHOA 7 m KaTOA 5. IHpM 

3TOM K3TOA 5 M aHOA 7 MMeiOT TeOMeTpMK) TOM 

>Ke npocpMnbHOM noBepxHOCTM AnaneKTpMHecKOM 
nnacTMHbi 6. BBeAeHMe b KaTOAHbiM y3en 
TOKonpoBOAa pa3MeLfleHHoro Ha o6paTHOM 
CTOpOHe, npMBOAMT K TOMy, hto nna3MeHHbiM 
cnoM, KOTopbiM pacnpocTpaHfleTca k aHOAy 7, 
M3-3a B3aMMOAeMCTBMa tokob (TOKa pa3p^Aa + 

3MMCCMM M TOKa B o6paTHOM TOKOn poBOAe 4) 

npMTflrMBaeTCfl k AnaneKTpMHecKOM nnacTMHe 6. 
nocneAHee 03HanaeT B03MO>KHOCTb nonyneHM^ 

TOHKMX SneKTpOHHblX nyHKOB. 

I~l p M M e p. H3rOTaBJ1MBaK)T OnblTHblM 

o6pa3ei4 MCTOHHMKa aneicrpoHOB. 

flriyi 3Toro Ha SKcnepMMeHTanbHOM CTeHAe b 
BaKyyMHOM KaMepe aneKTpoHHOM nyiuKM 
pacnonaratoT KaTOAHbiM y3en m aHOA. B 
3KcnepMMeHTax MccneAyioT mctohhmk 
aneKTpoHOB, cpopMMpytoLflMM nynoK aneKTpoHOB 
b BMAe y3KOM npflMoyronbHOM nonocKM m b BMAe 
CTyneHbKM b nonepeHHOM ceneHMM. flrui SToro b 
KaTOAHOM y3ne AnaneKTpMHecKaa nnacTMHa 6 
BbinonHfinacb b BMAe nonocKM c pobhom 
noBepxHOCTbio m nonocKM co CTyneHHaTO 
M3MeH5qfOLfleMC5q noBepxHOCTbto (cM.cpnr.2). 

KaTOA 5 BbinonHfliOT b BMAe tohkom MeAHOM 
cponbrM b cooTBeTCTBMM c reoMeTpMeM 
AMsneKTpMHecKOM nnacTMHbi 6. Ahoa 7 

M3rOTaBJ1MBa(OT B BMAe y3KOM nonocKM M3 

6epMnnMa tojilamhom 50 mkm m M3 
MeTannMHecKOM ceTKM (Hep>KaBeioLi4a« CTanb) c 

KOSCpCpML\MeHTOM np03paHHOCTM K «0,6. 

flaBneHMe ocTaTOHHoro ra3a b BaKyyMHOM 
KaMepe 1 «10" 5 Top. Hctohhmk sneKTpoHOB 
3anMTbiBaK)T ot npoMbiLUJieHHoro reHepaTopa 
MMnynbCHoro Hanp^eHMJi TMna 
ApKaAbeBa-MapKca THH-400. OKcnepMMeHTbi 
noKa3anM, hto BeriMHMHa TOKOOT6opa nyHKa 
sneKTpoHOB noAHMHfieTca 3aKOHy 
MaMJibA-JleHrMiopa. KpoMe Toro, Heo6xoAMMO 
Bbi6MpaTb, ToniflMHy AnaneKTpMKa M3 ycnoBMyi 
aneKTpMHecKOM npoHHOCTM AH3-neKTpMKa. B 
SKcnepMMeHTax npMMeHaKJT AnaneKTpMK M3 
cpTopnnacTa, oprcTeKna, BMHMnnacTa tojilamhom 
4-10 mm. HanpyoKeHMe, nocTynaKDLflee Ha 
mctohhmk sneKTpoHOB ot reHepaTopa 50-350 kB, 
AriMTenbHocTb MMnynbca Hanpa>KeHM?i «150 hc. 
H3MepeHMe nonepeHHoro npocpMna nyHKa 

SJieKTpOHOB OCyLfleCTBrmKDT CeKI^MOHMpOBaHHblM 

KonneKTopoM M3 npoBonoHHbix KonneKTopoB 
(AMaMeTp aneKTpoAa 0,25 mm), pacnono>KeHHbix 
c LuaroM 2 mm no o6eMM KoopflMHaTaM. 

H3o6peTeHMe no3BonaeT pacLUMpMTb 

CpyHKU,MOHaribHbie B03MO>KHOCTM MCTOHHMKa 

sneKTpoHOB, b nacTHOCTM nojiynaTb 
sneKTpoHHbie nyHKM Tpe6yeMoro npocpMn^. 

Oopwiyna M3o6peTeHMfl: 

MMnynbCHbM HCTOMHUK 
3J1EKTPOHOB, BKriKDHatOLflMM BaKyyMHyio 

KaMepy, npOXOAHOM BblCOKOBOnbTHbIM M3on?iTop, 

KaTOAHbiM y3en, cocToaiflMM M3 KaTOAa m 
TOKonpoBOAa, pa3MeLfleHHbiM Ha 

AMsneKTpMHecKOM nnacTMHe, m aHOA, 

OTriMHatOLflMMCfl TeM, HTO, C LjenbK) paCLLIMpeHMfl 
CpyHKL\MOHanbHblX B03MO>KHOCTeM 3a cneT 

nonyneHMfl npocpMJiMpoBaHHbix nyHKOB 
aneKTpoHOB, TOKonpoBOA KaTOAHoro y3na 
pa3Meuj,eH Ha o6paTHOM m 6okobom 
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noBepxHOCTflx fluaneKTpuMecKOM nnacTMHbi, 
aHOfl ycTaHOBneH Ha tom >Ke nnocKOCTM 
AnaneKTpuMecKoti nnacTMHbi, Ha KOTopofi 
pa3MeLi^eH KaTOfl, c npoTMBonono>KHoPi KaTOfly 

CTOpOHbl, npM 3TOM flOBepXHOCTM KaTOfla, aHOfla 



M AH3JieKTpMHeCKOM nnacTHHbi BbinOJIHeHbl c 

npo4)nneM no nonepeHHOMy ceneHMio, 
cooTBeTCTByMDL^MM npocpi/iriio aneKTpoHHoro 
ny^Ka. 
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BASIC-ABSTRACT: 

Source comprises the vacuum chamber (1), high 
voltage bushing insulator (2), cathode current 
lead (3) / current conductor (4), cathode (5), 
dielectric plate (6), anode (7), pulsed voltage 
generator (8), plasma flare (9) and the electronic 
beam (10). The cathode unit current terminal is 
arranged on the dielectric plate (6) reverse and 
side surfaces. The anode (7) is placed on the 
dielectric plate (6) in the same plane as the 
cathode. The cathode (5), anode (7) and the 
dielectric plate (6) surfaces are made with a 
lateral profile corresponding to the electronic 
beam profile. When the voltage pulse is fed to the 
diode from the generator (8) cathode plasma is 
formed due to the explosive effects. The formed 
cathode plasma propagates towards the anode (7) 
across the dielectric plate (6) surface. Until the 
cathode plasma reaches the anode (7) the electron 
beam current is directed by the electric field. 

USE/ADVANTAGE - Electron pulsed source can be used 
in accelerator technology and in electronic 
devices for surface treatment of elements. Its 
functional scope is widened by obtaining profiled 
electronic beams. Bui. 20/20.7.95 
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